Functionalized single-walled carbon nanotubes cause reversible acute lung injury and induce fibrosis in mice.
Nanotechnology is one of today's most promising technological developments, but safety concerns raise questions about its development. Risk assessments of nanomaterials during occupational exposure are crucial for their development. Here, we assessed the lung toxicity of functionalized single-walled carbon nanotube (f-SWCNT) exposure in C57BL/6 mice, elucidated the underlying molecular mechanism, and evaluated the self-repair ability and lung fibrosis of the mice. Soluble f-SWCNTs were administered to mice. After 18 h or 14 days, the lung histopathology, bronchoalveolar lavage fluid, lung edema, vascular permeability, and PaO(2) levels were evaluated, and biochemical and immunostaining tests were also performed. We found that some f-SWCNTs could induce acute lung injury (ALI) in mice via proinflammatory cytokine storm signaling through the NF-κB pathway in vivo. We illustrated that corticosteroid treatments could ameliorate the ALI induced by the f-SWCNTs in mice. Surprisingly, the ALI was almost completely reversed within 14 days, while mild to moderate fibrosis, granuloma, and DNA damage remained in the mice at day 14. Our studies indicate potential remedies to address the growing concerns about the safety of nanomaterials. In addition, we notify that the type of functional groups should be considered in nanomedicine application as differently functionalized SWCNTs generated different effects on the lung toxicity.